Involvement of oxyleghaemoglobin and cytochrome P-450 in an efficient oxidative phosphorylation pathway which supports nitrogen fixation in Rhizobium.
Cellular ATP level, ATP/ADP ratio and nitrogenase activity rise when oxyleghaemoglobin is added to respiring suspensions of Rhizobium japonicum bacteroids from soybean root nodules. Increased gaseous O2 tension is much less efficient than oxyleghaemoglobin in stimulation of bacteroid ATP production. Studies with the inhibitor carbonyl cyanide m-chlorophenylhydrazone show this ATP to be generated as a consequence of oxidative phosphorylation. N-Phenylimidazole, a specific cytochrome P-450 inhibitor, also lowers the efficiency of bacteroid oxidative phosphorylation. An approximately linear relationship is observed between ATP/ADP ratio and nitrogenase activity as N-phenylimidazole concentration is lowered. It is suggested that cytochrome P-450 is a component of the leghaemoglobin-facilitated respiration pathway and that it may act as intracellular O2 carrier rather than terminal oxidase. A less efficient oxidase appears to function when cytochrome P-450 is inhibited.